Fibrin enhances the expression of IL-1 beta by human peripheral blood mononuclear cells. Implications in pulmonary inflammation.
Tissue injury is accompanied by increased vascular permeability and influx of plasma proteins including fibrinogen. Fibrinogen is converted into a fibrin matrix by procoagulants activated at the site of tissue injury and inflammation. This fibrin matrix is thought to participate early in the inflammatory response by providing a temporary protein "scaffold" for inflammatory cell adhesion and migration, and subsequent remodeling of the tissue with permanent extracellular matrix proteins such as collagen. Collagen and fibronectin have been shown to regulate the expression of inflammatory cytokines, but whether fibrin can regulate cytokine expression is not known. We hypothesized that fibrin induces the expression of the proinflammatory cytokine IL-1 beta and sought to explore mechanisms responsible for this induction. In this report, we demonstrate that fibrin stimulates human PBMCs to express IL-1 beta message and protein. We show that induction of IL-1 beta by fibrin is mediated partly by the integrin receptor CD11b/CD18 and modulated by cytoskeletal rearrangement. Fibrin also suppresses production of IL-1 receptor antagonist (IL-1ra) a non-bioactive competitor of IL-1 for IL-1Rs. We propose that injured tissues where the conditions favor coagulation and fibrin accumulation, the interaction between mononuclear cells and the newly formed fibrin matrices may elicit the production of the proinflammatory cytokine IL-1 beta. This proposal is supported by immunohistochemical studies which show the co-distribution of fibrin and IL-1 beta in granulomas in lung sections from patients with the systemic granulomatous disease, sarcoidosis.